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La Revolution Chimique : Lavoisier. Par M. Berthelot. 

(Paris : Fdlix Alcan, 1890.) 

MONGST the crop of literature which the centenary 
of the French Revolution has produced, there are 
probably no works more interesting to the historian of 
science in general, and certainly none more interesting 
to the historian of chemistry in particular, than the two 
biographies of Lavoisier which then appeared, the one 
due to the patient industry of M. Grimaux, and the other 
to the patriotic zeal of M. Berthelot. These works have 
necessarily much in common, but they differ essentially 
in the standpoint from which their authors regard their 
subject. M. Grimaux’s book was the first to make its 
appearance. It deals more especially with the public 
life of Lavoisier, with his work as a fermier-genLral 
and at the Regie des Poudres , and with his labours as an 
economist and as a social and political reformer. To a 
reader but little versed in the history of science the 
general tendency of M. Grimaux’s work is to place in 
high relief the political side of Lavoisier’s career ; and to 
magnify the servant of the State at the expense of the 
chemist. Hence [it was but proper and natural that M. 
Berthelot, the Perpetual Secretary of the Academy, should 
have felt urged to set forth in a clearer light the nature of 
the service which his illustrious predecessor, who fought 
so nobly for the Academy during the dark days of the 
Great Terror, has rendered to science. M. Berthelot has 
accordingly occupied himself almost exclusively with the 
scientific part of Lavoisier’s work. If he dwells at all on 
the details of his career as an administrator, it is only for 
the purpose of explaining the conditions which directed, 
controlled, or in any way modified the course of his inves¬ 
tigations. For the greater part of these details he is 
mainly indebted to M. Grimaux. M. Berthelot has, 
however, enjoyed this advantage over M. Grimaux, that 
he has been in a position to study the minutes of the 
Academy, more especially at about the period of the 
Revolution, and he has had the rare privilege of being 
able to peruse the laboratory journals of Lavoisier, which 
had been preserved by the pious care of Madame 
Lavoisier and her descendants. These documents are 
of the greatest interest and importance, for they enable 
us not only to determine the exact time and sequence of 
his researches, but also to trace the gradual development 
of his conceptions, and the manner in which he shook 
himself free from the trammels of phlogistonism. These 
registers, thirteen in number, are deposited in the Archives 
of the Institute. They have been most carefully examined 
and collated by M. Berthelot, and a statement of the 
results of the analysis forms a considerable and specially 
valuable section of his work. 

It is a remarkable circumstance, as M. Grimaux has 
already stated, that, in spite of the glory which surrounds 
the name of Lavoisier, a century should have elapsed 
before any substantial effort should have been made to 
do justice to his memory. Beyond the eloge by Four- 
croy (inspired, there is too much reason to fear, by the 
extraordinary revulsion of public feeling which imme- 
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diately followed the death of Robespierre), and the short 
biographical notices by Lalande and Cuvier, there had 
been no real attempt to deal with the career of the man 
whom his countrymen regard as the Newton of 
chemistry until the appearance of M. Grimaux’s book. 
Dumas—who exercised such a predominant influence on 
chemical thought in France, and who throughout his life 
professed the most fervent admiration for Lavoisier, the 
official republication of whose works he superintended— 
never did more towards the realization of his oft-repeated 
intention of producing such a monograph as M. Grimaux 
has now given us than is to be seen in a few enthusiastic 
pages, more eloquent, perhaps, than exact, in his “ Lecons 
de Philosophie Chimique.” The tardiness of this repara¬ 
tion does not fail to strike M. Berthelot, and he ventures 
to discuss its cause. We do not propose to follow him in 
this. Qui s''excuse s’accuse : the conclusion is not credit¬ 
able to the national fame or to its sense of retributive 
justice. No statue of Lavoisier is to be found in the city 
of his birth and death. Republican Paris is apparently 
unwilling to give any outward and visible sign of contri¬ 
tion for the great crime of May 8, 1794. 

It is hardly surprising that in a book written at a time 
when France had invited the world to assist her to com¬ 
memorate an epoch which had such a tremendous influ¬ 
ence on her destiny, M. Berthelot should have sought 
and found a parallel between the work of Lavoisier and 
the great upheaval which so completely changed the 
social and political aspect of his country. The active 
revolt against phlogistonism no doubt had its origin in 
France, and Lavoisier was unquestionably the leader in 
the revolution. That, however, is not saying that he was 
the actual author of it. Black, who in this as in other 
matters was far ahead of the scientific thought of his age, 
had already convinced himself of the inadequacy of 
Stahl’s generalization even as a theory of combustion, 
and Black’s influence still counted for something in this 
country. Indeed, as Lavoisier admits, it also counted 
for much with at least one man in France, and that man 
was Lavoisier himself. He spoke of Black as “le savant 
illustre qui le premier a reuni et mis en corps de doctrine 
le pfffinomene de la fixation de Fair dans les corps.” 
Black’s great discovery was, in fact, the real beginning 
of la revolution chitnique. M. Berthelot is constrained 
to admit this. 

“ La theorie du phlogistique recevait parlh une premiere 
atteinte : les changements survenus dans les proprietes 
de la chaux et des alcalis caustiques se trouvant expliques, 
non par la presence ou l’absence de cet agent mystdrieux, 
comme on l’avait fait jusque-lh; mais par celle d’une 
matiere chimique ddterminee, que 1’on pouvait recueillir, 
peser, et transporter d’une combinaison dans une autre. 
Aussi les partisans de la theorie regnante se haterent-ils de 
refuter Black. II s’engagea a cette occasion une premiere 
lutte, qui prdluda a la grande discussion de Lavoisier.” 

Black, however, was not fitted to lead a revolution. A 
man of philosophic calm, gentle and somewhat retiring 
in disposition, he had nothing of the fire and energy of 
Lavoisier ; he hated controversy, and was constitution¬ 
ally so indolent that it was only under pressure that he 
could be induced to write out the results of his investiga¬ 
tions for publication. Black, who wrote French with 
ease—he was born at Bordeaux, and spent much of his 
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youth there—frequently corresponded with Lavoisier, and 
next to his friend Hutton there was probably no one who 
knew more of his opinions on current scientific topics. We 
have it on the authority of Thomas Thomson that Black 
felt hurt at the publication of several of Lavoisier’s 
papers in the Mimoires de VAcadhnie, without any 
allusion whatever to what he himself had previously 
done on the same subject. Thomson adds, however, 
that, “ from the posthumous works of Lavoisier, there is 
some reason for believing that, if he had lived, he would 
have done justice to all parties ; but there is no doubt 
that Dr. Black, in the meantime, thought himself 
aggrieved, and that he formed the intention of doing 
himself justice by publishing an account of his own 
discoveries; however, this intention was thwarted and 
prevented by bad health ” (“ History of Chemistry,” 
vol. i. 330). 

We have ventured to say this much in justice to Black, 
not because we wish in any way to disparage Lavoisier, 
or to minimize the greatness of his services to the philo¬ 
sophy of chemistry, but because we think that M. 
Berthelot has allowed his analogy to run away with him. 
To say that Lavoisier was the actual author of la 
revolution chimique is hardly more true than the 
statement that Marat was the author of the Revolution 
of 1789. The learned author of the “ Introduction a la 
Chimie des Anciens et du Moyen Age” stops short of 
attempting to prove the truth of Wurtz’s saying that 
“ chemistry is a French science; its founder was 
Lavoisier of immortal memory ; ” but we cannot help 
thinking that the circumstances under which his book 
was produced have in some measure warped his critical 
faculty; and that, seduced by analogy—that fruitful 
parent of error—he has been led to claim for his hero a 
pre-eminence in the creation of the new' order of things 
that the unbiassed historian could not possibly grant. 

T. E. Thorpe. 


THE ORGANISMS INFESTING WATER¬ 
WORKS. 

Die Pflansen und Thiere in den dunkeln Rdumen der 
Rotterdamer Wasserleitung. Bericht iiber die Biolo- 
gischen Untersuchungen der Crenothrix-Commission su 
Rotterdam , vom Jahre 1887. Erstattet von Hugo de 
Vries. (Jena: Gustav Fischer, 1890.) 

HE water-works of Rotterdam obtain their supply of 
water from the River Meuse, and apparently were 
able to filter and purify it in a satisfactory manner until 
the spring of 1887, when the Schizomycete Crenothrix 
Kuhniana made its appearance in great abundance in the 
various reservoirs and aqueducts. This gave rise to so 
much trouble and difficulty in obtaining a pure water- 
supply, that new and improved filters were made, and 
finally a Commission of investigation was appointed, which 
carried on its work chiefly during the winter 1887-88. 
Some further questions bearing on the matter were 
investigated in the following year, and now we have 
before us the chief scientific results of the Report sent in 
by the Professor of Botany at Amsterdam, Hugo de 
Vries, and giving a most interesting account not only of 
this particular pest, the Crenothrix, but also of the other 
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plants and animals found living in the dark places of the 
Rotterdam aqueducts. 

A small laboratory was fitted up in the water-tower of 
one of the reservoirs, so that Prof, de Vries and Dr. F. 
Dupont, who conducted the microscopical investigations, 
might have every opportunity of examining the plants 
and animals in a living condition. In the first part (50 
pages) of the paper the attached organisms found in the 
aqueducts in 1887 are described, beginning with Creno¬ 
thrix Kiihniana (one of the “ iron-bacteria ”), of which a 
full account, with figures, is given. This organism was 
found to be undoubtedly the chief cause of the impurity 
of the Rotterdam water-supply, as it also had been in the 
case of the “water-calamity” of Berlin in 1878. Its 
powers of reproduction are so enormous that in a very 
short space of time it can spread in abundance over a 
wide area and render a vast amount of water impure. 
De Vries comes to the conclusion from his observations 
that Crenothrix does not vegetate in the soil, as had been 
supposed to be the case by Brefeld and Zopf in the 
Berlin investigations, but is derived merely from the 
basins and canals of unfiltered water. 

The fixed plants and animals—(x) in the Meuse and in 
the open basins, (2) in the covered-in canals for the un¬ 
filtered water, and (3) in the dark chambers containing 
the purified water—are successively described, and various 
interesting observations noted. Spongilla ( Meyenia ) 
fluviatilis was found, in the dark passages, covering the 
walls in a thin layer, and was of a white colour, in place of 
being green as it is when exposed to the light. The fresh¬ 
water mussel, Dreyssena polymorpha, and the hydroid 
zoophyte Cordylophora lacustris were found in great 
abundance in some parts; lower worms, Rotifers, Infusoria, 
some Crustacea, and a few Molluscs in others ; and a 
luxuriance of fresh-water Polyzoa of the genera Plumatella 
and Pedudicetta in other parts of the system—over 30 
species in all being observed, and these very much the 
same forms which Kraepelin had found in the Hamburg 
aqueducts, and Potts in those of Philadelphia—while 
Crenothrix was present everywhere, apparently covering 
everything in great abundance. In the filters, however, 
and in the channels containing filtered water, only Creno¬ 
thrix and a few other Algse were found. The Sponges, 
Zoophytes, Polyzoa, and Molluscs were entirely absent. 

The second part of the work deals with the free- 
swimming animals—the fresh-water Crustacea. Of these, 
two species, Asellus aquaticus and Ganimarus pulex 
unlike the attached animals (Polyzoa, &c.), are able to 
penetrate into the filtered waters along with the 
Crenothrixj and in 1887 these Crustaceans developed in 
the purified water to such an extent as to be a perfect 
plague, thus giving an excellent example of the rate of 
increase of a species unchecked (for a time, at least) by 
competition. The Gammari and Aselli which penetrated 
to the filtered waters had the field to themselves, they had 
found a niche of nature previously unoccupied by any 
animals, they had food and other conditions necessary fox- 
life, and plenty of room, so they increased with astonishing 
rapidity. 

In regard to their nourishment, the Gammari were 
found by de Vries to subsist upon the Crenothrix, which 
they thus to some small extent helped to keep 
down ; while the Asellus, as was proved by an 
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